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the socket 132 seats into the cap 142. The screw 120 is ing along a threading 216 on the inner surface of the 

loosely held within the socket 132, which is, in turn, loosely upwardly extending members 214a, 214b of the upper 

retained within the cap 142. portion 204 of the body 200. The bottom surface 189ofthe 

Referring now to FIG 7, the rod receiving body member flange portion 187 (which does not rotate relative ; to the body 
KeKnmgnowioriu /,ur.i«iv -f ■ . • < as the nost oortion 186 is rotationally advanced) is intended 

200 of the present invention is shown in a side view, wherein * as roe post poruon iot> a «* i y , 

critical feahires of the interior of the element are shown in to seat against the top surface of the rod 250. 

phantom. The body member 200, which comprises a gen- Referring now to FIG. 9, m which the fully assembled and 

erally cylindrical tubular body having an axial bore 201 body member 200, screw 120, coupling element portions 

extending therethrough, may be conceptually separated into 132 and 142, rod 250 and locking nut 185 are shown m side 
a chamber portion 202 at the bottom of the axial bore 201, w cross-section views, the implantaUon of this embodiment is 

and an upper rod receiving channel portion 204, each of described. First, the screw 120 and the two portions 132 and 

which shall be described more fully hereinbelow. 142 of the coupling element are assembled mto their initial 

^ mi „cu„ u^a„ association (see FIG. 6). The combination of the screw 120 

The upper rod receiving channel portion 204 of the body ^ t wo coupling element portions 132 and 142 are then 

bottom surfaces 207. The channel 206, m turn, divides the 2Q3 

walls of toe cylindrical body of the upper portion ,204 mto ^^^on 142 ^ above me ^ 207 of the 

a pair of upward^ extending ^^^ 214^ ^1206.^ insertion of the subassembly of the screw 

shown in the embodiment dtastrated in FIG. 7 the verbcal J portions 132 and 142 into the 

distance from the top 208 of the channel to toe curvate * f ^ body 200 may require the threaded 
bottom 207 ^ereofjshrger than '^meter " ^ £ ^iSiSL iTrior threads 216 

which is to be provided therein. This distance is necessarily J- ,utLA \ 

larger than the diameter of the rod (see FIGS. 9 and 10) so 01 me 

tS the rod may be fully nested in the channel 206. In The shaft of toe screw 120 is then inserted and driven 

addition, the depto of the bottom curvate surface 207 of the downward mto me vertebral bone at the desired angle Once 
channel is such that the cap portion 142 of the two-piece 25 properly positioned, thel ^dy 200 is rotated mto the ideal 

interlocking coupling element initially seats above the cur- rod receivmg position. The rod 250 is then mserted into toe 

?A7 «ffh P . twlv 200 channel 206 and the top loebng nut 185 is threaded onto the 

vate bottom 207 of the body 200. compresses the rod 250 to securely lock 

The upwardly extenmng members 214a 2146 further 206 . This downward force of the nut 185 

have, disposed toereon, a threading 216 (winch may be w causes the cap 
provided on the mner antfor j££ translate downward tas causing the socket por- 

but which is shown in FIGS 7,9 and 10 as being on the F» downward in the tapered chamber 203 

inner cfrcumferential surface)/!** fading 216 is ^ S contract to crush against toe head 122 of the screw 120. 

suited for receivmg a top locking nut (see FIG. &> ^ ^ fc ^ locked ^ 

Referring now to the lower portion of toe body the 35 . ^ w variation of me a5ov6 device ^ 

chamber portion 202 canfurther be ^subdivided mto a lower J™*^ m ^ eedm view . to to embodiment, 

chamber portion 203 which includes an inwardly tapered ^"^^ 146 , of me portioa 142 fe tapered 

surface, and an up^r chamber portion 205 wtach has a ^toe vertical direction so that the downward 

constant duuneter. The inwardly t*pe«d r^rUon 203 defmes m ^ of the cap portion 142 causes the annular lip 140 
a nesting voW mto which the ?f* ^ ™* * of the socket portion 132 to be compressed inwardly. Tois 

nest Pnor to us being fully driven causcs ^ ric £l41 of toe upper section 139 of toe socket 

toe socket porhon 132 and the portion 132 to narrow. This maybe utilized to further clamp 

ducted radial force to causTthe socket portion 132 to crush ments of a polyaxial screw ai^couplmg ekm«t a^embly 

iTT/lT^TlM of the screw 120 for use with posterior spinal rod implantation apparatus, it 

lock to toe head 122 of the ^crewlZU will be apparenVto those skilled in toe art that variations and 

The force which causes toe socket portion 132 to be ^ ^ m Mc deviating from the broad 

driven dowvardtyinto toe *?^,^»"*^™ 50 jgTSd principHf the present invention. The present 

203 is provided by toe cap portion 142. More^ecificaUy as £ be limited solely by the scope of 

stated above, when toe initially assembled screw 120 and ^ , . " —"V, . . ' 

coupling element combination 132 and 142 (see FIG. 6) is tte claims appended hereto. 

advanced into toe bottom of the axial bore 201 of toe body ^ ^ and ^ element ^biy for 
200, and toe socket portion 132 nests m toe »ow« ctamber 55 J -^^^^^^^co^^: 

portion 203, toe top of toe cap poruon 142 is positioned to """"""T" , y . ™j 

receive toe rod (see FIGS. 9 and 10) directly thereon. The * screw having a semi-sphencal head, 

locking of the rod in the channel 206 of the body 200 causes a cylindrical body including an axial bore deflmng a 

toe cap portion 142 to be forced downwardly onto toe socket bottom chamber portion at a bottom end toereofand a 

portion 132, which in turn drives toe socket portion 132 into «> rod receiving channel at a top end thereof, said bottom 

toe tapered lower chamber portion 203 and causes it of chamber portion further defining a tapered" lower por- 

compression lock to the head 122 of toe screw 120. tion and a constant diameter upper chamber portion, 

Referring now to FIG. 8, a top locking nut 185 is shown and said top end having a threading toereon; 

in side cross-section view. The nut 185 comprises post a two-piece interlocking coupling element including 

portion 186 and a flange portion 187, each of which is 65 a socket portion having a semi-sphencal ^interior vol- 

rotafionally free, relative to the other. The post portion 186 ume for receivmg therein the head of said screw, 

includes a threading 188 thereon, for engaging and advanc- upper and lower sections, and vertical slots formed 



in said upper and lower sections, at least one of said 
slots rendering said interior volume expandable and 
contractable, said lower section having a tapered 
exterior surface for nesting in said tapered lower 
chamber portion of said cylindrical body such that 
forceable advancement of socket portion along the 
tapered lower chamber portion of the axial bore 
causes the at least one of said slots to narrow such 
that the semi-spherical interior volume contract, and 
a cap portion having an opening in a bottom thereof and 
an interior chamber extending upwardly therefrom 
for joining with, and slideably retaining therein, the 
upper section of said socket portion, said cap portion 
initially seating with a portion thereof extending into 
a bottom portion of said rod receiving channel; and 
a lop locking nut, mateable with said threading, for 
locking a rod in said channel and for applying there- 
through a downward force onto said cap portion, 
wherein said semi-spherical head portion is rotationally 
freely mounted within the semi-spherical interior 
volume of the socket portion prior to said socket 
portion being forceably advanced into the tapered 
lower chamber portion of the axial bore, and 
whereby downward compression of a rod in said chan- 
nel portion of said body member, by said top locking 
nut, onto the cap portion causes the forceable 
advancement of the socket portion into the tapered 
lower chamber portion of the axial bore, and locks 
the screw, coupling element and body relative to one 
another. 

2. The polyaxial screw as set forth in claim 1, wherein said 
semi-spherical head of said screw further includes a recess 
formed therein for receiving therein a screwdriving tool such 
that said screw may be threadably advanced into a vertebral 
bone. 

3. The polyaxial screw as set forth in claim 1, wherein said 
threading on said top end is on the interior surface of said 
channel. 

4. The polyaxial screw as set forth in claim 3, wherein said 
cap portion further includes a threading and wherein said 
cap portion needs to be threadably advanced along the 
threading to be seated in the bore into its initial position. 

5. The assembly as set forth in claim % 

wherein said socket portion further comprises a substan- 
tially constant diameter upper section having an out- 
wardly annular extending lip at an extreme end thereof, 
wherein said opening in the bottom of the cap portion 

comprises an inwardly directed annular lip, and 
wherein at least one of said vertical slots in the upper 
section of said socket portion renders the upper 
section thereof to be expandable and contractable 
such that the upper section of the socket portion may 
be forceably inserted into the opening in the bottom 
of the cap portion so that it may be retained in the 
interior chamber therein by mutual interference 
engagement of the inwardly directed annular lip of 
the cap portion and the outwardly extending annular 
lip of the socket portion. 

6. The assembly as set forth in claim 5, wherein the 
interior chamber of the cap portion comprises a tapered 
surface such that advancement thereof into the hole causes 
an inwardly directed force against the upper section of the 
socket portion, therein causing the at least one of said 
vertical slots in the upper section to narrow and causes the 
upper section to contract and further lock the head of the 
screw within the interior semi-spherical volume of the 
socket portion. 
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7. An orthopaedic implant apparatus having a rod and a 
plurality of screw and coupling element assemblies, com- 
prising: 

at least one screw having a semi-spherical head; 
5 at least one cylindrical body including an axial bore 
defining a bottom chamber portion at a bottom end 
thereof and a rod receiving channel at a top end thereof, 
said bottom chamber portion further defining a tapered 
lower portion and a constant diameter upper chamber 
portion, and said top end having a threading thereon; 
at least one corresponding two-piece interlocking cou- 
pling element including 

a socket portion having a semi-spherical interior vol- 
ume for receiving therein the head of said corre- 
sponding screw, upper and lower sections, and ver- 
tical slots formed in said upper and lower sections, at 
least one of said slots rendering said interior volume 
expandable and contractable, said lower section hav- 
ing a tapered exterior surface for nesting in said 
corresponding tapered lower chamber portion of said 
cylindrical body such that forceable advancement of 
socket portion along the tapered lower chamber 
portion of the axial bore causes the at least one of 
said slots to narrow such that the semi-spherical 
25 interior volume contract, and 

a cap portion having an opening in a bottom thereof and 
an interior chamber extending upwardly therefrom 
for joining with, and slideably retaining therein, the 
upper section of said socket portion, said cap portion 
initially seating with a portion thereof extending into 
a bottom portion of said rod receiving channel; and 
at least one corresponding top locking nut, mateable with 
said threading, for locking a rod in said channel and for 
applying therethrough a downward force onto said cap 
portion, 

wherein said semi-spherical head portion is rotationally 
freely mounted within the semi-spherical interior vol- 
ume of the socket portion prior to said socket portion 

^ being forceably advanced into the tapered lower cham- 
ber portion of the axial bore, and 
whereby downward compression of a rod in said channel 
portion of said body member, by said top locking nut, 
onto the cap portion causes the forceable advancement 

4S of the socket portion into the tapered lower chamber 
portion of the axial bore, and locks the screw, coupling 
element and body relative to one another. 

8. The apparatus as set forth in claim 7, wherein said 
threading on said top end is on the interior surface of said 
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channel. 
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9. The apparatus as set forth in claim 8, wherein said cap 
portion further includes a threading and wherein said cap 
portion needs to be threadably advanced along the threading 
to be seated in the bore into its initial position. 

10. The apparatus as set forth in claim 7, 
wherein said socket portion further comprises a substan- 
tially constant diameter upper section having an out- 
wardly annular extending lip at an extreme end thereof, 

wherein said opening in the bottom of the cap portion 
60 comprises an inwardly directed annular lip, and 

wherein at least one of said vertical slots in the upper 
section of said socket portion renders the upper section 
thereof to be expandable and contractable such that the 
upper section of the socket portion may be forceably 
65 inserted into the opening in the bottom of the cap 
portion so that it may be retained in the interior 
chamber therein by mutual interference engagement of 
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the inwardly directed annular lip of the cap portion and 
the outwardly extending annular lip of the socket 
portion. 

11. The apparatus as set forth in claim 10, wherein the 
interior chamber of the cap portion comprises atapered 
surface such that advancement thereof into the hole causes 
an inwardly directed force against the upper section of the 
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socket portion, therein causing the at least one of said 
vertical slots in the upper section to narrow and causes the 
upper section to contract and further lock the head of the 
screw within the interior semi-spherical volume of the 
socket portion, 

***** 



